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A. R., AND THEODORE N. PULLMAN fall in phosphate excretion might be interpreted as evidence against a renal action of calcium.
However, the immediate renal response to calcium infusions which is sometimes observed ( I o, 26, 38, 42) suggests that calcium may also act on the kidney. Further support for this possibility is the observation that calcium infusions may decrease phosphate excretion in subjects with nonfunctioning or absent parathyroid glands (I, g ). This response would not be expected were parathyroid inhibition the sole mechanism by which phosphate excretion is altered.
In order to examine the possibility that calcium acts directly on the kidney to decrease phosphate excretion, calcium chloride in several different concentrations was infused at a slow and constant rate into the renal artery of one kidney in the dog. The opposite kidney served as a control.
The infusion rate was less than I ' % of the total renal blood flow in the infused kidney. The procedure did not alter greatly hemodynamic or excretory parameters.
Since both kidneys received their normal supply of systemic arterial blood, any nonspecific changes in systemic arterial plasma components affected both kidneys equally.
By comparing differential renal functions observed before and during calcium infusion, it was possible to separate the direct renal effects of calcium from its systemic effects.
METHODS
Healthy mongrel dogs weighing [18] [19] [20] [21] [22] kg, previously maintained on a constant diet, received no food or water for I 8 ,hr prior to an experiment.
After anesthesia was induced with intravenous pentobarbital sodium, a priming dose of inulin and p-aminohippurate was given intravenously.
An intravenous infusion of 0.85 % saline containing appropriate amounts of inulin and p-aminohippurate was administered by a Bowman constantspeed infusion pump at the rate of 3.0 ml/min.
The technique for preparation of the animal has been described in detail elsewhere (27) period during c'alcium infusion was omitted from these calculations.
The differences so calculated for each kidney represented the mean change in each kidney during calcium infusion. In each experiment the mean change in the control kidney was then subtracted from the mean change in the experimental kidney. This difference represented the change in the c experimental relative to the control kidney. The mean of the relative changes in all the experiments was tested statistically to determine whether it differed significantly from zero. The statistical methods employed were those described in standard texts. 
Combining 4 and 5,
Correcting for dilution by the infusate,
Combining 7 and 8,
Substituting 6 into g and canceling terms,
L,-, = fL, x UI-z/PI-a Correcting for dilution by the infusate,
Rearranging I 2, combining with I I, and substituting 3, Equation IO states that the filtered load of a substance not being infused into the renal artery (potassium and phosphate in these studies) can be estimated without correcting plasma inulin and solute concentrations for dilution by the infusate. For this reason, corrected values for renal arterial plasma potassium and phosphate concentrations are not given. Substitution of appropriate values into equation r3 indicates that filtered load of sodium was increased only 1-5 % by infusion of isosmotic saline.
RESULTS

Effects of Renal Arterial Cannulation and Saline Infusion .
The operative manipulation and slow infusion of saline did not alter greatly hemodynamic or excretory parameters (Table  I ). The excretory rates of water, sodium, and potassium did not differ significantly between the infused and noninfused kidneys. The glomerular filtration rate, renal plasma flow, phosphate excretion, and calcium excretion were slightly lower in the infused kidney. Although these differences were statistically significant, they were quite small. the control kidneys. A direct vasoconstrictive action of calcium on arteriolar smooth muscle, as previously described for calcium infused elsewhere in the body (I g), probably accounts for the effect on glomerular filtration rate and renal plasma flow.
In earlier studies, intrave nous infusion of calcium salts was reported by some workers to decrease GI;'R (4, IO, I 6, 36) and by others to increase GFR (I 5, 28 (Table 3 ). In the control kidneys the rise in filtered phosphate was accompanied by a rise in excreted phosphate, but in the infused kidneys the rise in filtered phosphate was accompanied by a fall in excreted phosphate.
Phosphate reabsorption must have increased in the infused kidneys.
Unlike the absolute changes, both filtered and excreted phosphate decreased in the infused kidneys relative to the control kidneys, and the fall in filtered phosphate exceeded the fall in phosphate excretion.
However, in five experiments ww 49 7, 10, 4'3, r 7, Ta ble 4)> the rel .a tive decrease was greater for excreted than filtered PhosP hate. The differences between t he relative decreases i n fil tered and excreted phosphate were small in some of these experiments, but even if a & IO YL error is assigned to either value, the slopes derived by dividing the decrement of phosphate excretion by that of filtered phosphate are close to unity. A slope of I .o would be expected only if filtered phosphate was elevated above the maximal tubular reabsorptive capacity for phosphate (Tm& This was not the case. In a recent study in which filtered phosphate was increased to a value greater than Tmp and GI;R was decreased by renal arterial compression, slopes calculated from the ratio of decrements of excreted to filtered phosphate, which should theoretically equal I .o, did not exceed 0.92 (20) .
Comparison of changes in filtered and excreted phosphate provides definitive information about tubular activity only when changes in excreted phosphate exceed changes in filtered phosphate.
Since the mean relative fall in phosphate excretion was less than the mean relative fall in filtered phosphate, it was necessary to determine whether calcium infusion altered the relationship between filtered and excreted phosphate.
To examine this relationship, a slope analysis of all the clearance periods in all the d ogs was performed.
The linear reg ressio n of excreted phospha .e upon filtered phosphate was calculated by the method of least squares for all the control periods of the control kidneys, all the control periods of the infused kidneys, all the experimental periods of the control kidneys, and all the experimental periods of the infused kidneys (Fig. 2) . The slope of each regression, as well as the difference between slopes, was tested statistically to determine whether it differed significantly from zero (Table  5 ). The slope of the regression was essentially the same for both the control and experimental kidneys during saline infusion. The slope for the control kidneys was unchanged by calcium infusion, but the slope for the infused kidneys decreased significantly. Since phosphate excretion at a given filtered phosphate was significantly less in the calcium-infused than in the control kidneys, net tubular reabsorption of phosphate was greater in the infused than in the control kidneys.
The data indicate that renal arterial calcium infusion 
